The yeast phospholipid N-methyltransferases catalyzing the synthesis of phosphatidylcholine preferentially convert di-C16:1 substrates both in vivo and in vitro.
Phosphatidylcholine (PC) is an important and abundant structural component of the membranes of eukaryotic cells. In the yeast Saccharomyces cerevisiae, the primary route for the biosynthesis of PC consists of three consecutive methylation steps of phosphatidylethanolamine (PE) catalyzed by the phospholipid N-methyltransferases Cho2p and Opi3p. To investigate how these biosynthetic enzymes contribute to the composition of the PC species profile, the precursor-product relationships between PE and newly synthesized PC were determined at the level of the molecular species by using electrospray ionization tandem mass spectrometry and stable isotope labeling. In vivo labeling of yeast cells for 10 min with [methyl-D3]methionine revealed the preferential methylation of di-C16:1 PE over a range of PE species compositions. A similar preferential conversion of di-C16:1 PE to PC was found in vitro upon incubating isolated microsomes with S-adenosyl[methyl-D3]methionine. Yeast opi3 and cho2 deletion strains were used to distinguish between the substrate selectivities of Cho2p and Opi3p, respectively. Both biosynthetic enzymes were found to participate in the speciesselective methylation with Cho2p contributing the most. The combined results indicate that the selective methylation of PE species by the methyltransferases plays an important role in shaping the steady-state profile of PC molecular species in yeast.